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Almost 7 out of 10 Canadians over the age 
of 65 years are overweight or obese.
15.6%of Canadians are aged 65 years or older. 
Obesity and old age
is linked to
white matter cognitive function risk of Alzheimer’s 
Studies using diffusion tensor 
imagining to investigate 
functional and structural brain 
changes induced by resistance 
exercise is relatively scarce.
Higher levels of muscular strength were linked to 
better performance in general cognitive abilities and 
performed better in executive functions (Nakamoto 
et al. 2012).
Resistance training leads to 
Lower white matter atrophy 
Lower volumes of white matter lesion 
Muscular weakness in the early years 
of life has been shown to be associated 
with disability in later life (Henriksson 
et al. 2018).
x 24 total number of enrolled participants 
x 13 x 11
Resistance training (RT) Balance-and-tone (BAT)
Program Participants 
Mean age: 68.7±5.7
Males: 12  Females: 12
BMI: ≥ 25 
Fasting blood glucose: 6.1 to <7mmol/L
Some participants were pre-diabetic
Purpose
This study aims to provide insight on the effects of 
resistance training on structural connectivity in 
obese older adults using diffusion tensor imaging.
All participants completed:
     60 minutes of exercise 
       + 10 minute warm up
       + 10 minute cool down
     3 times per week
       + nonconsecutive days
     6 months (26 weeks)
RT groups underwent progressive RT using the 7RM 
method described by Liu-Ambrose et al (2010). 
Participants in the RT groups completed 2 sets of 6 to 
8 repetitions of each exercise, and the training 
stimulus was increased only when this was performed 
with proper form and without discomfort. The first 2 
weeks were focused on familiarization of exercises 
and equipment. One-repetition maximum (1RM) was 
measured at week 3, week 13 (midpoint) and week 26 
(trial completion). Warmup and cooldown sessions 
consisted of independently walking on a treadmill or 
using an elliptical machine at a light pace (whichever 
participants preferred).
BAT groups were assigned light-intensity upper and lower 
limb gentle movements, and warmup and cooldown 
sessions consisted of stretching as a group. 
Methods: Image data acquisition and processing 
MRI scan in the 3-T 
Siemens scanner
Obtain diffusion data 
from MRI scanner
Apply TOPUP: correcting for 
susceptibility-induced distortions
Apply EDDY: correcting for eddy 
currents and subject movement
Apply DTIFIT: Tensor Fitting
Fitting the diffusion tensor model 
to obtain scalar DTI maps (FA, MD) 
and fibre orientation information.
What is Diffusion Tensor Imaging (DTI)?
An MRI technique that provides an efficient tool for 
comprehensive, noninvasive, functional anatomy 
mapping of the human brain.
Why DTI?
It has become one of the most popular MRI techniques in 
brain research.
What is FSL?
A software library containing image analysis and statistical 
tools for functional, structural and diffusion MRI brain 
imaging data.
Steps to DTI image data acquisition 
and FSL processing
The study was unable to obtain DTI maps (FA, MD) for all twenty-four 
participants within the timeframe of the USRI Summer Internship. 
However, we predict the following conclusions based on the literature.
Participants engaging in a 26-week 
resistance training intervention will 
show:
Fractional anisotropy (FA) 
Mean diffusivity (MD) 
Structural connectivity
compared to the balance and toning (BAT) 
group.
The study did not obtain DTI maps 
(fractional anisotropy, mean 
diffusivity) for all twenty-four 
subjects.  However, based on the 
literature, the RT group will have a 
greater FA value and a smaller MD 
value compared to the BAT group.
Based on the literature, resistance exercise may 
lead to improvements in myelination and greater 
white matter integrity, which will be accompanied 
by improvements in cognitive function.
What are we looking for?
Fractional anisotropy and mean diffusivity evaluates 
white matter integrity as well as axonal and myelin 
degeneration. A FA value closer to one indicates greater 
white matter integrity. MD describes the average 
mobility of water molecules, and it is shown to decrease 
with heightened myelination.
Tract-Based Spatial Statistics
Whole-brain voxel wise group 
statistics on DTI data
Color-coded FA maps 
depicting different fiber 
systems. With the 
presented color-coding, 
red represents fibers 
crossing from left to right, 
green crossing in the 
posterior anterior 
direction, and blue 
crossing in the inferior–
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It is important to engage in regular resistance exercise (e.g. 
powerlifting) across the whole life-span because it appears to 
be crucial for ensuring physical and brain health. Thus, you 
should lace up your shoes and get lifting!
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